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INFORMATION PROCESSING DEVICE, 
INFORMATION PROCESSING METHOD, 
INFORMATION PROCESSING PROGRAM, 

AND RECORDING MEDUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation application of and 
claims the benefit of priority under 35 U.S.C. S 120 from U.S. 
application Ser. No. 1 1/502,516, filed Aug. 11, 2006, now 
U.S. Pat. No. 7,904,915 which is based on and claims the 
benefit of priority under 35 U.S.C. S 119 from Japanese patent 
application No. 2005-235422, filed on Aug. 15, 2005, and 
Japanese patent application No. 2006-210268, filed on Aug. 
1, 2006. The entire contents of each of the above are incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an information processing 

device which is inclusive of a computer device. Such as a 
personal computer or server computer, and an image forming 
device. Such as a copier, printer, Scanner, facsimile, compos 
ite machine or multi-function peripheral. Moreover, the 
present invention relates to an information processing 
method, an information processing program, and a recording 
medium, Such as an SD memory card. 

2. Description of the Related Art 
In recent years, a composite machine or multi-function 

peripheral which is provided with a copier function, a printer 
function, a scanner function and a facsimile function has 
come to be marketed. The composite machine or multi-func 
tion peripheral is configured to print an image on a copy sheet 
when it functions as a copier or a printer. The composite 
machine or multi-function peripheral is configured to read an 
image from an original document when it functions as a 
copier or a scanner. The composite machine or multi-function 
peripheral is configured to transmit an image to or receive an 
image from an external device through a communication line 
when it functions as a facsimile. For example, see Japanese 
Laid-Open Patent Application No. 2002-084383. 

In recent years, various application programs are often 
implemented in the composite machine or the multi-function 
peripheral. However, it is not unusual that a user of the com 
posite machine or the multi-function peripheral does not 
notice existence of a special useful application program 
implemented therein. 

In Such a case, existence of the special useful application 
program will become useless, and an unnecessary burden will 
be continuously put on the user of the composite machine or 
the multi-function peripheral. Such situations are the same 
also with respect to information processing devices other than 
image forming devices, such as composite machines or multi 
function peripherals. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention, there is provided 
an improved information processing device and method in 
which the above-described problems are eliminated. 

According to one aspect of the invention there is provided 
an information processing device which provides a user of the 
information processing device with a useful application pro 
gram in the information processing device in which various 
applications are implemented. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
In an embodiment of the invention which solves or reduces 

one or more of the above-mentioned problems, there is pro 
vided an information processing device adapted for perform 
ing an application program, the information processing 
device comprising: a displaying unit causing a display device 
to display information related to a state transition of the 
application program; and a generation unit receiving an input 
updating request for updating information related to a dis 
played State transition, and generating an application pro 
gram which realizes a state transition according to the updat 
ing request. 

In an embodiment of the invention which solves or reduces 
one or more of the above-mentioned problems, there is pro 
vided any of an information processing method, a computer 
readable program, and a computer-readable recording 
medium which are adapted for providing a user of the above 
mentioned information processing device with a useful appli 
cation program in the information processing device in which 
various applications are implemented. 

According to embodiments of the information processing 
device and method of the invention, it is possible to provide 
the technique of providing the user of the information pro 
cessing device with a useful application program for use in 
the information processing device in which various applica 
tion programs are implemented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will be apparent from the following detailed 
description when reading in conjunction with the accompa 
nying drawings. 

FIG. 1 is a diagram showing the composition of a multi 
function peripheral in an embodiment of the invention. 

FIG. 2 is a diagram showing the hardware composition of 
the multi-function peripheral of FIG. 1. 

FIG. 3 is a diagram showing the external appearance of the 
multi-function peripheral of FIG. 1. 

FIG. 4 is a diagram showing the composition of an opera 
tion panel in the multi-function peripheral of FIG. 1. 

FIG. 5 is a functional block diagram for explaining opera 
tion of a collector. 

FIG. 6 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 7 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 8 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 9 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 10 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 11 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 12 is a state transition diagram for explaining a state 
transition of the multi-function peripheral of FIG. 1. 

FIG. 13 is a diagram for explaining a framework and a class 
library. 

FIG. 14 is a flowchart for explaining a detection processing 
of JSDK application. 

FIG. 15 is a flowchart for explaining a generation process 
ing of JSDK application. 

FIG. 16 is a diagram showing an example of an application 
state transition display screen. 
FIG.17 is a diagram showing an example of the application 

state transition display screen in the edit mode. 
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FIG. 18 is a diagram showing an example of a state edit 
display. 

FIG. 19 is a diagram showing an example of a transition 
condition setting display screen. 

FIG.20 is a diagram showing an example of the application 
state transition display screen where the edit result is 
reflected. 

FIG. 21 is a diagram showing an example of a state tran 
sition display screen of a functional module. 

FIG. 22 is a diagram showing an example of the state edit 
display screen which is related to the state of a functional 
module. 

FIG. 23 is a diagram showing an example of a transition 
condition setting display screen which is related to the inter 
nal state transition of a functional module. 

FIG. 24 is a diagram showing an example of a detailed 
information setting display Screen. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A description will be given of embodiments of the inven 
tion with reference to the accompanying drawings. 

FIG. 1 shows the composition of the multi-function periph 
eral (MFP) 101 in an embodiment of the invention. 

The MFP 101 of FIG. 1 comprises various hardware ele 
ments 111, various software elements 112, and a MFP boot 
ing unit 113. The hardware elements 111 of the multi-func 
tion peripheral 101 include an image pick-up unit 121, a 
printing unit 122, and other hardware elements 123. 
The image pick-up unit 121 is the hardware for reading an 

image (image data) from the original document. The printing 
unit 122 is the hardware for printing an image (image data) on 
a copy sheet. 
The software elements 112 of the multi-function peripheral 

101 include various application programs 131 and various 
platform programs 132. The OS (operating system), Such as 
UNIX (registered trademark), carries out parallel execution 
of the respective programs of the software elements 112 as the 
processes. 
The application programs 131 include a copy application 

141 which is the application program for a copier, a printer 
application 142 which is the application program for a printer, 
a scanner application 143 which is the application program 
for a scanner, a facsimile application 144 which is the appli 
cation program for a facsimile, a network file application 145 
which is the application program for network files. 

Another one of the application programs 131 can be devel 
oped using a dedicated SDK (software-development kit). 
Such application program 131 which is developed using the 
SDK will be called SDK application. The dedicated SDK 
may include a CSDK for developing the application program 
131 in the C language, and a SDK for developing the appli 
cation program 131 in the Java (registered trademark) lan 
guage. The application program 131 developed using the 
CSDK will be called “CSDK application', and the applica 
tion program 131 developed using the JSDK is called “JSDK 
application'. 
The multi-function peripheral 101 of FIG. 1 includes also 

the CSDK application 146 and the JSDK application 147. 
Moreover, the JSDK platform 148 is further provided in the 
multi-function peripheral 101 of FIG. 1 as the software ele 
ment 112 which performs the intermediary tasks between the 
JSDK application 147 described in the Java language and 
another software element 112 described in the C language. 
The platform 132 includes various control services 151, a 

system resource manager 152, and various handlers 153. The 
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4 
control services 151 include a network control service (NCS) 
161, a facsimile control service (FCS) 162, a delivery control 
service (DCS) 163, an engine control service (ECS) 164, a 
memory control service (MCS) 165, an operation panel con 
trol service (OCS) 166, a certification control service (CCS) 
167, a user directory control service (UCS) 168, and a system 
control service (SCS) 169. The handlers 153 include a fac 
simile control unit handler (FCUH) 171 and an image 
memory handler (IMH) 172. 
The process of NCS 161 performs intermediary tasks for 

network communications. The process of FCS 162 provides 
the API (application program interface) of facsimile. The 
process of DCS 163 performs control related to the message 
distribution processing of stored documents. The process of 
ECS 164 performs control related to the image pick-up unit 
121 and the printing unit 122. The process of MCS 165 
performs control related to the memory and the hard disk 
drive. The process of OCS 166 performs control related to the 
operation panel. The process of CCS 167 performs control 
related to authenticating processing and charging processing. 
The process of UCS 168 performs control related to the 
management of user information. The process of SCS 169 
performs control related to the management of the system. 
A virtual application service (VAS) 135 is provided as the 

software element 112 which performs the intermediary tasks 
between the application program 131 and the platform 132. 
The VAS 135 operates as a server process which makes the 
application program 131 a client, while it operates as a client 
process which makes the platform 132 a server. The VAS 135 
is provided with the wrapping function which serves to con 
ceal the platform 132 from the application program 131, and 
it plays the role which absorbs the version difference accom 
panied with the upgrading of the platform 132. 
The MFP booting unit 113 is first initiated upon the power 

up of the multi-function peripheral 101. Thereby, the OS, 
such as UNIX (registered trademark), is started and the appli 
cation programs 131 and the platform 132 are started. These 
programs are stored in the hard disk drive or the memory card, 
and they are read from the hard disk drive or the memory card 
and loaded to the computer memory. 

FIG. 2 is a diagram showing the hardware composition of 
the multi-function peripheral 101 of FIG. 1. The hardware 
elements 111 of the multi-function peripheral 101 include a 
controller 201, an operation panel 202, a facsimile control 
unit (FCU) 203, the image pick-up unit 121, and the printing 
unit 122. 
The controller 201 comprises a CPU 211, an ASIC 212, a 

NB 221, a SB 222, a MEM-P 231, a MEM-C 232, a HDD 
(hard disk drive) 233, a memory card slot 234, a NIC (network 
interface controller) 241, a USB device 242, an IEEE1394 
device 243, and a Centronics device 244. 
The CPU 211 is the IC for various information processing. 

The ASIC 212 is the IC for various image processing. The NB 
221 is the northbridge of the controller 201. The SB222 is the 
south bridge of the controller 201. The MEM-P 231 is the 
system memory of the multi-function peripheral 101. The 
MEM-C 232 is the local memory of the multi-function 
peripheral 101. The HDD 233 is the storage device of the 
multi-function peripheral 101. The memory card slot 234 is a 
slot for setting a memory card 235. The NIC 241 is a control 
ler for network communications by using a MAC address. 
The USB device 242 is a device for providing the connection 
interface in conformity with the USB specifications. The 
IEEE1394 device 243 is a device for providing the connection 
interface in conformity with the IEEE1394 specifications. 
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The Centronics device 244 is a device for providing the con 
nection interface in conformity with the Centronics specifi 
cations. 
The operation panel 202 is the hardware (operation device) 

for an operator to give an input to the multi-function periph 
eral 101, while it is the hardware (display device) for an 
operator to obtain an output from the multi-function periph 
eral 101. 

FIG.3 is a diagram showing the external appearance of the 
multi-function peripheral 101 of FIG. 1. 

In FIG. 3, the position of the image pick-up unit 121, the 
position of the printing unit 122, and the position of the 
operation panel 202 are illustrated. Illustrated further in FIG. 
3 are a document set part 301 used as the place of an original 
document being set, a sheet feeding part 302 used as the place 
of a copy sheet being fed, and a sheet ejection part 303 used 
as the place of a copy sheet being ejected. 
The operation panel 202 comprises a touch panel 311, ten 

keys 312, a start button 313, a reset button 314, function keys 
315, and an initial-setting button 316 as shown in FIG. 4. The 
touch panel 311 is the hardware (touch operation unit) for 
giving an input to the MFP by touch operation, while it is the 
hardware (display device) for obtaining an output from the 
MFP in the form of a display screen. The ten keys 312 are the 
hardware for giving a numeric input by key (button) opera 
tion. The start button 313 is the hardware for performing start 
operation by depression of the button. The reset button 314 is 
the hardware for performing reset operation by depression of 
the button. The function keys 315 are the hardware for dis 
playing an operational screen by CSDK application 146 or 
JSDK application 147 by depression of the key (button). The 
initial-setting button 316 is the hardware for displaying an 
initial-setting screen by depression of the button. 
The document set part 301 contains an ADF (automatic 

document feeder)321, a flatbed322, and a flatbed cover 323. 
The sheet feeding part 302 contains four sheet trays. The sheet 
ejection part 303 contains a sheet ejection tray. 

FIG. 5 is a functional block diagram for explaining opera 
tion of a collector 401. The collector 401 is one of a plurality 
of JSDK applications 147 implemented in the multi-function 
peripheral 101 of FIG.1. The collector 401 collects various 
kinds of information related to the operating condition of the 
multi-function peripheral 101 of FIG.1, and performs various 
information processing related to JSDK application 147 of 
the multi-function peripheral 101 of FIG. 1. 
As shown in FIG. 5, the collector 401 comprises an infor 

mation collecting unit 411, an information acquisition unit 
412, an application detecting unit 413, an application genera 
tion unit 414, and an application notification unit 415. The 
information collecting unit 411 is a functional block which 
collects automatically information related to an operating 
condition of the multi-function peripheral 101. The informa 
tion acquisition unit 412 is a functional block which acquires 
automatically information related to a state transition of the 
multi-function peripheral 101. The application detecting unit 
413 is a functional block which detects automatically a rec 
ommended JSDK application 147 for use in the multi-func 
tion peripheral 101. The application generation unit 414 is a 
functional block which generates automatically a recom 
mended JSDK application 147 for use in the multi-function 
peripheral 101. The application notification unit 415 is a 
functional block which notifies automatically a user of exist 
ence of the recommended JSDKapplication 147 for use in the 
multi-function peripheral 101. 

FIG. 6, FIG. 7 and FIG. 8 are state transition diagrams for 
explaining State transitions of the multi-function peripheral 
101 of FIG. 1, respectively. 
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6 
The state transition diagram of FIG. 6 illustrates the case in 

which a user specifies the destination address and transmits 
the scanning result by e-mail. 

First, if the user turns ON the power supply of the multi 
function peripheral 101, the multi-function peripheral 101 
shifts to the authentication state 501 (S1). Next, if the user 
gives a login to the multi-function peripheral 101, the multi 
function peripheral 101 shifts to the function selection state 
502 (S2). 

Next, if the user chooses the scanning function, the multi 
function peripheral 101 shifts to the scan state 503 (S3). Next, 
if the user completes the scan operation, the multi-function 
peripheral 101 returns to the function selection state 502 (S4). 
Next, if the user chooses the address function, the multi 
function peripheral 101 shifts to the address state 504 (S5). 
Next, if the user completes the address operation, the multi 
function peripheral 101 returns to the function selection state 
502 (S6). Next, if the user chooses the electronic mail func 
tion, the multi-function peripheral 101 shifts to the e-mail 
state 505 (S7). Next, if the user completes the e-mail trans 
mission operation, the multi-function peripheral 101 returns 
to the function selection state 502 (S8). 

In the collector 401, the information collecting unit 411 
collects information related to an operating condition of the 
multi-function peripheral 101. This information is, for 
example, log information indicating which user uses the 
multi-function peripheral 101, what function thereof, by what 
setting, and at what date and time, etc. 

In the collector 401, the information acquisition unit 412 
acquires information related to a state transition of the multi 
function peripheral 101, by using the information collected 
by the information collecting unit 411. This information is, 
for example, history information indicating how the state of 
the multi-function peripheral 101 has changed from S1 to S8. 
By obtaining the history information, the collector 401 is able 
to recognize the processes of the State transitions of the multi 
function peripheral 101. 
When the operating condition of the multi-function periph 

eral 101 of FIG. 1 is frequently set in the case in which the 
user specifies the destination address and transmits the scan 
ning result by e-mail, the frequency of occurrence of the State 
transitions “S3-S4-S5-S6-S7-S8 of FIG. 6 is high with 
respect to the state transition of the multi-function peripheral 
101 of FIG. 1. Therefore, as shown in the state transition of 
FIG. 7, if a state transition (SX) from the scan state 503 to the 
address state 504 and a state transition (SY) from the address 
state 504 to the e-mail state 505 can be performed, such is 
very convenient for the user. These are equivalent to a transi 
tion of the operation display screen from the scanning display 
screen directly to the address setting display Screen after the 
completion of the scan operation, and a transition of the 
operation display screen from the address setting display 
screen directly to the e-mail transmission display screen after 
the completion of the address setting operation. 

Suppose that the multi-function peripheral 101 of FIG. 1 is 
provided with a JSDK application 147 which realizes the state 
transitions “SV-SW-SX-SY-SZ” of FIG.8. This JSDK appli 
cation 147 is a useful JSDK application 147 that realizes the 
state transitions of FIG. 7, considering the above-mentioned 
viewpoint. Existence of such JSDK application 147 can be 
detected by using the information related to the state transi 
tion of the multi-function peripheral 101 of FIG. 1. 

For this purpose, in the collector 401, the application 
detecting unit 413 uses the information acquired by the infor 
mation acquisition unit 412 (which information corresponds 
to the information collected by the information collecting unit 
411), and detects existence of such JSDK application 147 as 
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being the recommended JSDK application 147 for use in the 
multi-function peripheral 101. The details of this detecting 
method will be described later. 

Moreover, in the collector 401, the application notification 
unit 415 notifies a user of existence of the JSDK application 
147 detected by the application detecting unit 413, as the 
recommenced JSDK application 147 for use in the multi 
function peripheral 101. The details of this notifying method 
will be described later. 

For example, a case in which a scanning result is transmit 
ted by e-mail and the same is transmitted by facsimile is 
considered. In the address state 504, after the state transitions 
of S1-S5 of FIG. 6 are performed, the user inputs a mail 
address together a FAX number as the address setting opera 
tion. Alternatively, the address setting operation may be 
selection of a user name of a user as the destination, instead of 
the direct input of the mail address and the FAX number. In 
this case, what is necessary is just to set up a transmission 
destination appropriate for every individual user. 
Some users are registered with their mail addresses as the 

transmission destinations, and other users are registered as 
the transmission destinations with their FAX numbers, or 
with both the FAX numbers and the mail addresses. 

If the address setting operation is completed, the multi 
function peripheral 101 returns to the function selection state 
502 (S6). Next, if the user chooses the electronic mail func 
tion, the multi-function peripheral 101 shifts to the e-mail 
state 505 (S7). Next, if the user completes the e-mail trans 
mission operation, the multi-function peripheral 101 returns 
to the function selection state 502 (S8). If the user chooses the 
facsimile function, the multi-function peripheral 101 shifts to 
the facsimile state 506 (S9). If the FAX transmission is com 
pleted, the multi-function peripheral 101 returns to the func 
tion selection state (S10). 
When the operating condition of the multi-function periph 

eral 101 is frequently set into the case in which the user 
specifies the destination address and transmits the scanning 
result by both the e-mail transmission and the FAX transmis 
sion, the frequency of occurrence of the state transitions “S3 
S4-S5-S6-S7-S8-S9-S10 of FIG. 6 is high with respect to the 
state transition of the multi-function peripheral 101. 

In this case, in the collector 401, the application detecting 
unit 413 uses the information acquired by the information 
acquisition unit 412, and detects existence of a JSDK appli 
cation 147 which realizes the state transitions like “SV-SW 
SX-SY-SZ-SY-SZ" shown in FIG. 9 as being a recom 
mended JSDK application 147 for use in the multi-function 
peripheral 101. 

Moreover, a case in which the user transmits a scanning 
result by e-mail and performs printing of the same is consid 
ered. In the function selection state 502, after the state tran 
sitions of S1-S8 of FIG. 6 are performed, the user chooses the 
print function by making the scanning result into a printing 
object. According to the user's selection, the multi-function 
peripheral 101 shifts to the print state 507 (S11). If the user 
completes the printing of the scanning result, the multi-func 
tion peripheral 101 shifts to the function selection state (S12). 
When the operating condition of the multi-function periph 

eral 101 is frequently set into the case in which the user 
transmits the scanning result by e-mail and performs the 
printing of the scanning result, the frequency of occurrence of 
the State transitions “S3-S4-S5-S6-S7-S8-S11-S12 of FIG. 6 
is high with respect to the state transition of the multi-function 
peripheral 101. 

In this case, in the collector 401, the application detecting 
unit 413 uses the information acquired by the information 
acquisition unit 412, and detects existence of a JSDK appli 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
cation 147 which realizes the state transitions like “SV-SW 
SX-SY-SZ-SZ" shown in FIG. 10, as being a recommended 
JSDK application 147 for use in the multi-function peripheral 
101. 

Moreover, a case in which the user transmits a scanning 
result by e-mail and performs printing of a destination 
address for checking of the destination address is considered. 
In the function selection state 502, after the state transitions of 
S1-S8 of FIG. 6 mentioned above are performed, the user 
chooses the print function by making the address (transmis 
sion history) of the transmission destination of the scanning 
result into a printing object. According to the user's selection, 
the multi-function peripheral 101 shifts to the print state 507 
(S.11). If the user completes the printing of the transmission 
destination address, the multi-function peripheral 101 returns 
to the function selection state (S12). 

Thus, when the operating condition of the multi-function 
peripheral 101 is frequently set into the case in which the user 
transmits the scanning result by e-mail and prints the trans 
mission destination address of the scanning result, the fre 
quency of occurrence of the state transitions “S3-S4-S5-S6 
S7-S8-S11-S12 of FIG. 6 is high with respect to the state 
transition of the multi-function peripheral 101. 

In this case, in the collector 401, the application detecting 
unit 413 uses the information acquired by the information 
acquisition unit 412, and detect existence of a JSDK applica 
tion 147 which realizes the State transitions like “SV-SW-SX 
SY-SZ-SY" shown in FIG. 11, as being a recommended 
JSDK application 147 for use in the multi-function peripheral 
101. 
When the address functional module which realizes the 

address state 504 is updated to the enhanced version which 
has the print function of printing a transmission destination 
address, the application detecting unit 413 of the collector 
401 detects existence of a JSDK application 147 which real 
izes the state transitions like “SV-SW-SX-SY-SZ-SX-Sy” 
shown in FIG. 12, as being a recommended JSDK application 
147 for use in the multi-function peripheral 101. 

In FIG. 12, the state transition Sx (x: lower-case character) 
denotes a transition from the address state 504 within the 
address function module to the address print state (address 
print) 504", and the state transition Sy (y: lower-case charac 
ter) denotes a transition or return from the address print State 
within the address function module. 

Next, the details of the collection method of log informa 
tion and the acquisition method of history information will be 
explained. 

Suppose that the log information is collected with the func 
tion levels of the multi-function peripheral 101. The log infor 
mation indicates any of the use of the electronic mail func 
tion, the use of the address function, the use of the print 
function, the use of the facsimile function, the use of the copy 
function, and the use of the Scanning function. 
The application programs 131 implemented in the multi 

function peripheral 101 are created based on the classes 
(functional modules) of the functional levels of the multi 
function peripheral 101. There are various classes including a 
class (scanning function module) related to the scan state 503, 
a class (address functional module) related to the address 
state 504, a class (electronic mail function module) related to 
the e-mail state 505, etc. 

This makes it easier to acquire the history information 
related to the state transitions of the multi-function peripheral 
101 on the basis of the functional level (functional module 
unit) of the multi-function peripheral 101. Moreover, this 
makes it easier to detect which JSDK application 147 has the 
ability to perform a specific state transition, and detect what 
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kind of state transition a specific JSDK application 147 has, 
on the basis of the functional level (functional module unit) of 
the multi-function peripheral 101. 

The details of the detecting method of JSDK application 
147 will be explained. The JSDK applications 147 to be 
detected may be either the installed ones which are contained 
the HDD 233 or the memory card 235 of the multi-function 
peripheral 101, or the non-installed ones which exist in the 
media inserted in the multi-function peripheral 101 or in the 
network to which the multi-function peripheral 101 is con 
nected. 
The collector 401 collects periodically and automatically 

the information related to the JSDKapplications 147 from the 
HDD 233, the memory card 235, the media, or the network. 
And the collector 401 accumulates into a database the col 
lected application information related to the JSDK applica 
tions 147 being detected, and manages the database. 

The information related to the state transition of each 
JSDK application 147 is also registered into the application 
information. Therefore, the application detecting unit 413 
detects a recommended JSDK application 147 for use in the 
MFP as a result of comparing the information related to the 
state transition of the multi-function peripheral 101 collected 
by the information collecting unit 411, with the information 
related to the state transition of each JSDK application 147 in 
the database. 

The details of the notifying method of JSDK application 
147 will be explained. Existence of the detected JSDK appli 
cation 147 is notified to a user by displaying it on the banner 
area of the operation display Screen currently displayed on the 
touch panel 311 of the multi-function peripheral 101. 
When the detected JSDK application 147 is the non-in 

stalled one, existence of the detected JSDK application 147 
may be notified to the user regardless of whether the notifi 
cation is performed before or after it is installed. Installation 
of the JSDK application 147 which is notified before it is 
installed will be carried out by the user's depression operation 
of the banner area as a trigger. 
The collector 401 of the multi-function peripheral 101 of 

FIG. 1 uses the information related to the state transition of 
the multi-function peripheral 101 (which information corre 
sponds to the information related the operating condition of 
the multi-function peripheral 101), detects a recommended 
JSDK application 147 for use in the multi-function peripheral 
101, and notifies a user of existence of the recommended 
JSDK application 147. 
The use mode as to how the multi-function peripheral 101 

has been used will be reflected in the results of the detection 
of the JSDK application 147. Thus, the collector 401 of the 
multi-function peripheral 101 of FIG. 1 can provide the user 
with useful JSDK application 147. 

The collector 401 uses the information related to the oper 
ating condition of the multi-function peripheral 101 or the 
information related to the state transition thereof, on a user 
basis (or for every individual user), and detects existence of a 
recommended JSDK application 147 for use in the multi 
function peripheral 101 on a user basis, and notifies the user 
of the detection result. Since the individuality for every user is 
reflected in the use mode as to how the multi-function periph 
eral 101 has been used, and therefore it is more convenient to 
reflect the characteristics of every user in the recommenda 
tion of JSDK application 147 for use in the MFP. 

Each user is managed by using a user ID. For example, 
JSDK application 147 'A' is recommended to the user “Mr. 
Suzuki” who has the user ID "001", JSDK application 147 
“B” is recommended to the user "Mr. Sato' who has the user 
ID “002, and JSDK application 147 “C” is recommended to 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
the user “Mr. Okubo who has the user ID "003. If the 
multi-function peripheral 101 is provided so that the login 
processing is not carried out by the users, it is sufficient that 
existence of a recommended JSDK application 147 for use in 
the multi-function peripheral 101 is detected on a device 
basis, not on a user basis. 
The application generation unit 414 in the collector 401 

may be configured to generate a recommended JSDK appli 
cation 147 for use in the multi-function peripheral 101, by 
using the information acquired by the information collecting 
unit 411 and the information acquisition unit 412, instead of 
detecting of the recommended JSDK application 147 by the 
application detecting unit 413. According to this configura 
tion, it is unnecessary to prepare the recommended JSDK 
application 147, and, even when the recommended JSDK 
application 147 does not exist in the MFP, it is possible to take 
the corrective measure in Such a case. 
The details of the generating method of JSDK application 

147 will be explained. The collector 401 generates a JSDK 
application 147 from the state transition diagram as shown in 
FIG.8. The state transition diagram of FIG. 8 can be gener 
ated from the log information or the history information. The 
programming language of the JSDK application 147 being 
generated is the Java (registered trademark). It may be con 
figured to generate the software of XML based on XMI like 
an UML drawing tool. 

Moreover, the multi-function peripheral 101 of FIG. 1 is 
provided with the framework and the class library for facili 
tating generation of JSDK application 147 as shown in FIG. 
13. The framework is a half-completion software element 
used as the base of JSDK application 147, and it provides the 
upper layer of JSDK application 147. The class library is a 
library of the classes used as the parts of JSDK application 
147, and it provides the lower layer of JSDK application 147. 
As shown in FIG. 13, the framework comprises a logic 

framework and a user-interface framework. The logic frame 
work is a logic-related framework of JSDK application 147. 
and it specifies a state transition of the multi-function periph 
eral 101. The user-interface framework is a user-interface 
related framework of JSDK application 147, and it specifies a 
display-screen transition of the multi-function peripheral 
101. 
As shown in FIG. 13, the class library comprises a copy 

class which is a copy-related class, a printer class which is a 
printer-related class, a scanner class which is a scanner-re 
lated class, a facsimile class which is a facsimile-related class, 
an operation panel class which is an operation-panel-related 
class, and a network class which is a network-related class. 

It may be configured so that a user or a Super-user is 
allowed to correct the generated JSDK application 147. Con 
cerning the generating method of JSDK application 147, 
Japanese Patent Application No. 2004-0624 13 discloses a 
similar generating method of JSDK application. 

Information related to a state transition of JSDK applica 
tion 147 generated by the application generation unit 414, is 
included in the application information to form the database, 
and it is registered into the database. 

FIG. 14 is a flowchart for explaining the detection process 
ing of JSDK application 147, which is performed by the 
collector 401. 
As shown in FIG. 14, the collector 401 collects the log 

information related to the operating condition of the multi 
function peripheral 101 (S101). The collector 401 acquires 
the history information related to the state transition of the 
multi-function peripheral 101 (S102). 
The collecting processing of the log information and the 

acquiring processing of the history information may be per 
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formed each time a given time is reached, or each time the 
period of a predetermined time has passed, or each time a 
predetermined operation is carried out. 

Next, the collector 401 detects a recommended JSDK 
application 147 for use in the multi-function peripheral 101 
(S103). The collector 401 notifies a user of existence of the 
recommended JSDK application 147 for use in the multi 
function peripheral 101 (S104). For example, the detection 
processing of JSDK application 147 is performed such that, 
when the frequency of occurrence of a specific state transition 
reaches a predetermined threshold, the JSDK application 147 
which realizes the specific state transition is detected. For 
example, the notification processing of JSDK application 147 
is performed immediately after the detection processing of 
JSDK application 147 is done. Since the touch panel 311 of 
the multi-function peripheral 101 is occupied by any of the 
application programs 131 in principle, the notification pro 
cessing of JSDK application 147 is performed through such 
application program 131. 

FIG. 15 is a flowchart for explaining the generation pro 
cessing of JSDK application 147, which is performed by the 
collector 401. 
As shown in FIG. 15, the collector 401 collects the log 

information related to the operating condition of the multi 
function peripheral 101 (S201). The collector 401 acquires 
the history information related to the state transition of the 
multi-function peripheral 101 (S202). 
The collecting processing of the log information and the 

acquiring processing of the history information may be per 
formed each time a given time is reached, or each time the 
period of a predetermined time has passed, or each time a 
predetermined operation is carried out. 

Next, the application generation unit 414 of the collector 
401 generates a recommended JSDK application 147 for use 
in the multi-function peripheral 101 (S203). The application 
notification unit 415 notifies a user of existence of the recom 
mended JSDK application 147 for use in the multi-function 
peripheral 101 (S204). 

For example, the generation processing of JSDK applica 
tion 147 at the step S203 is performed when the frequency of 
occurrence of a specific state transition reaches a predeter 
mined threshold, so that a JSDK application 147 which real 
izes the specific state transition is generated. For example, the 
notification processing of the JSDK application 147 at the 
step S204 is performed immediately after the generation pro 
cessing of the JSDK application 147 is performed. 

Since the touch panel 311 of the multi-function peripheral 
101 normally is occupied by any of the application programs 
131, the notification processing of the JSDK application 147 
is performed through the corresponding application program 
131. 

In the above-described embodiment, the example in which 
the application generation unit 414 generates automatically a 
JSDK application 147 which realizes the state transition, 
based on the history information related to the state transition 
of the multi-function peripheral 101 has been described. 
However, the generation processing of JSDK application 147 
in the multi-function peripheral 101 is not limited to this 
embodiment. Alternatively, the generation processing of 
JSDK application 147 may be configured such that the user 
edits the state transition of the JSDK application 147 detected 
by the application detecting unit 413 is edited by the user 
interactively, and a new JSDK application 147 is generated. 

For example, if the application detecting unit 413 detects 
existence of a recommended JSDK application 147 for use in 
the multi-function peripheral 101, by using the information 
related to the state transition of the multi-function peripheral 
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101, the application detecting unit 413 displays that informa 
tion on the banner area of the operation screen, currently 
displayed on the touch panel 311 of the multi-function 
peripheral 101. A button for displaying the information 
related to the state transition of the detected JSDK application 
147 is displayed on the banner area. If the user depresses the 
button on the banner area, then the application notification 
unit 415 displays on the touch panel 311 the screen in the 
information related to the state transition of the JSDK appli 
cation 147 is displayed (which screen will be called the appli 
cation state transition display Screen). 

FIG.16 is a diagram showing an example of the application 
state transition display screen. 
As shown in FIG. 16, the application state transition dis 

play Screen 500 comprises an application-name indicating 
area 510, an edit button 520, a close button 530, and a state 
transition indicating area 540. 
The application-name indicating area 510 is an area where 

the application name of the JSDK application 147 (which will 
be called the current application) whose information related 
to the state transition is to be displayed. 
The state-transition indicating area 540 is an area where the 

information related to the state transition of the current appli 
cation is displayed. In the state-transition indicating area 540. 
the buttons (which will be called the state buttons) which 
correspond to respective states of the current application are 
arranged state-transition indicating area 540 of FIG. 16, the 
state transitions concerning the state transition diagram 
shown in FIG. 8 are displayed. 

That is, the current application shown in FIG.16 is equiva 
lent to the JSDK application 147 which realizes the state 
transitions shown in FIG. 8. The information related to the 
state transitions for being displayed on the state-transition 
indicating area 540 is included in the application information 
and accumulated in the database, and Such information is 
used in the state-transition indicating area 540. 

If the edit button 520 in the application state transition 
screen 500 is depressed, the application notification unit 415 
sets the application state transition screen 500 in the edit 
mode. At this time, in order to avoid unjust editing performed 
by an authorized user, user authentication for checking a user 
code or an administrator code may be performed. 

FIG.17 is a diagram showing an example of the application 
state transition display screen in the edit mode. In FIG. 17, the 
elements which are essentially the same as corresponding 
elements in FIG. 16 are designated by the same reference 
numerals, and a description thereof will be omitted. 

Apparently, the application state transition display Screen 
500a in the edit mode differs from the display screen of FIG. 
16, only in that the edit button 520 is not displayed. Moreover, 
operation in the edit mode which will be performed when the 
state button currently displayed on the state-transition indi 
cating area 540 is depressed is also different from that in the 
case of the display screen of FIG. 16. 

For example, if the scan button 541 corresponding to the 
scan state is depressed, the application generation unit 414 
displays the screen (which will be called the state edit display 
screen) for allowing the user to perform editing of the state 
corresponding to the selected button, on the touch panel 311. 

FIG. 18 is a diagram showing an example of the state edit 
display screen. 
As shown in FIG. 18, the state edit display screen 600 

comprises a current state name indicating area 610, a transi 
tion addition button 620, a state change button 630, a state edit 
button 640, and a state list display area 650. 
The current state name indicating area 610 is an area where 

the state name of the state (current state) which is considered 
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as the current editing object is displayed. The transition addi 
tion button 620 is a button for allowing the user to add a new 
transition from the current state. 

The state change button 630 is a button for allowing the 
user to replace the current state with a different state, for being 
set to the transition position of the current state. 
The state edit button 640 is a button for allowing the user to 

edit the internal state transition of the current state. The state 
list display area 650 is an area wherealist of the states that can 
be realized in the multi-function peripheral 101 (i.e., a list of 
the functional modules installed in the multi-function periph 
eral 101) is displayed, and the buttons corresponding to the 
functional modules are arranged in the display area 650. 

However, concerning the state which does not become a 
result of state transition from the current state, or the state 
which cannot be replaced for the current state, graying out of 
the corresponding button is performed and it is displayed 
(which is indicated by the dotted line in FIG. 18). 

Determination as to whether the state concerned can 
become a result of state transition from the current state or 
not, or determination as to whether the state concerned can be 
replaced for the current state or not is carried out based on 
definition information, which indicates the relationship 
between the respective states, stored in the HDD 233 before 
hand. For example, in this definition information, a list of the 
states which can become a result of the state transition from 
the current state is defined for every state. Therefore, the 
application generation unit 414 retrieves the definition infor 
mation from the HDD 233 by using the current state as a key, 
and determines whether the state concerned can become a 
result of state transition from the current state, based on the 
result of the retrieval. Moreover, the application generation 
unit 414 retrieves the definition information from the HDD 
233 by using the state concerned (which is, in this case, the 
authentication state) from which the current state changes, as 
a key, and determines whether the state concerned can be 
replaced for the current state, based on the result of the 
retrieval. 

It is not necessary to limit the States displayed in the state 
list display area 650 to the states of the functional modules 
already installed in the multi-function peripheral 101. For 
example, the state of the functional module which is not 
installed but exists in the network connected to the multi 
function peripheral 101 or in the recording medium inserted 
in the multi-function peripheral 101 may be used instead. In 
this case, the collector 401 collects periodically and automati 
cally the information related to the functional module from 
the HDD 233, the memory card 235, the above-mentioned 
recording medium, or the above-mentioned network, and 
accumulates the collected information in the database in the 
HDD 233 so that the accumulated information is managed. 

If the transition addition button 620 in the state edit display 
screen 600 is depressed and any of the buttons of the state list 
display area 650 is chosen, the application generation unit 
414 displays on the touchpanel 311 the display screen (which 
is called the transition condition setting display Screen) which 
allows the user to set the conditions of transition from the 
current state to the state related to the chosen button. 

FIG. 19 is a diagram showing an example of the transition 
condition setting display screen. 
As shown in FIG. 19, the transition condition setting dis 

play Screen 700 comprises a Source State name indicating area 
710, a destination state name indicating area 720, a transition 
event setting area 730, a guard condition setting area 740, and 
an end button 750. 
The source state name indicating area 710 is an area where 

the name of the source state of the transition which is the 
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14 
editing object in the transition condition setting display 
screen 700 is displayed. And the destination state name indi 
cating area 720 is an area where the name of the destination 
state of the transition which is the editing object in the tran 
sition condition setting display screen 700 is displayed. 

In the example of FIG. 19, the case in which the print state 
in the state list display area 650 of FIG. 18 is chosen as the 
destination state is assumed. The transition event setting area 
730 is an area for allowing the user to set the event which 
causes the state transition from the source State to the desti 
nation state. 

In the example of FIG. 19, the “end” is chosen. This indi 
cates that it is set up Such that a result of the state transition 
after the source state (i.e., the scan state) is completed is the 
destination state. 
The guard condition setting area 740 is an area for allowing 

the user to set up the guard conditions which do not generate 
the state transition (i.e., the conditions inhibiting occurrence 
of the state transition). For example, if “fatal error” is chosen, 
it means that the State transition is not generated when a fatal 
error takes place. 

In the example of FIG. 19, “none' is chosen. This indicates 
that it is set up that there are no guard conditions which inhibit 
occurrence of the transition from the scan state to the print 
State. 

If the event and the guard conditions are set up and the end 
button 750 is depressed, the application generation unit 414 
generates a new JSDK application 147 based on the informa 
tion related to the state transition after the editing. And the 
application generation unit 414 displays the application state 
transition display screen 500a of the generated JSDK appli 
cation 147. 

FIG.20 is a diagram showing an example of the application 
state transition display screen where the edit result is 
reflected. 

In FIG. 20, the elements which are the same as correspond 
ing elements in FIG. 17 are designated by the same reference 
numerals, and a description thereof will be omitted. 

In the application state transition display screen 500a of 
FIG. 20, a print button 542 is added to the position located 
under the scan button 541. That is, it is indicated that the print 
state is added as a result of the transition from the scan state. 
This means that the state transition which is equivalent to the 
state transition Z" shown in FIG. 10 is added. 
On the other hand, if the state edit button 640 in the state 

edit display screen 600 of FIG. 18 is depressed, the applica 
tion generation unit 414 displays the screen (which will be 
called the functional module State-transition display screen) 
for allowing the user to edit the state transition inside the 
functional module which performs the current state (the scan 
state in FIG. 18). 

FIG. 21 is a diagram showing an example of the functional 
module state-transition display screen of the functional mod 
ule. 
As shown in FIG. 21, the functional module state-transi 

tion display screen 810 comprises a functional module name 
indicating area 811 and a state-transition indicating area 812. 
The functional module name indicating area 811 is an area 
where the name of the functional module (the current func 
tional module) which is the editing object, is displayed. 
The state-transition indicating area 812 is an area where the 

information related to the state transition of the current func 
tional module is displayed. In the state-transition indicating 
area 812, the buttons corresponding to the respective states 
are arranged in order of the state transition. 
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In the example of FIG. 21, the state transition related to the 
scan state 503 in the state transition diagram of FIG. 8 is 
displayed. 

It is possible to edit the state transition of the functional 
module based on the functional module state-transition dis 
play screen 810 of FIG. 21, similar to the editing of the state 
transition of the JSDK application 147 mentioned above. For 
example, if the condition setting button 8121 in the state 
transition indicating area 812 is depressed, the application 
generation unit 414 displays the state edit display screen by 
making the condition setting state (ready state) into the edit 
ing object. 

FIG. 22 is a diagram showing an example of the state edit 
display screen which is related to the state of a functional 
module. 

In the state edit display screen 820 of FIG. 22, a list of the 
buttons corresponding to respective states which constitute 
the current functional module is displayed. 

For example, if the execution button 821 is chosen, the 
application generation unit 414 displays the transition condi 
tion setting display Screen for allowing the user to set up the 
transition conditions which make the condition setting State 
into the source state and make the execution state into the 
destination state. 

FIG. 23 is a diagram showing an example of the transition 
condition setting display Screen related to the internal state 
transition of a functional module. 

Since the operation method of the transition condition set 
ting display screen 830 of FIG. 23 is essentially the same as 
that of the transition condition setting display screen 700 of 
FIG. 19, a description thereof will be omitted. 

If the authentication button 543, in the state-transition indi 
cating area 540 of the application state transition screen 500 
of FIG. 16 which is not set in the edit mode, is depressed, the 
application generation unit 414 displays a detailed informa 
tion setting display Screen for allowing the user to set up a 
detailed information of the authentication state. 

FIG. 24 is a diagram showing an example of the detailed 
information setting display screen. A specific unit for per 
forming the user authentication can be selected by the user in 
the detailed information setting screen 900 of FIG. 24. 
As shown in FIG. 24, a user code, an ID card, a key counter, 

biometrics, etc. are displayed as alternatives. Graying out of 
the items of the ID card, the key counter and the biometrics is 
performed except the user code. This is because the functional 
modules for performing the user authentication, other than 
that using the user code, have not been found out. 

The present invention is not limited to the above-described 
embodiments, and variations and modifications may be made 
without departing from the scope of the present invention. 
What is claimed is: 
1. An information processing device adapted for perform 

ing a plurality of functions, comprising: 
a central processing unit (CPU) configured to 
collect operation history information of the information 

processing device, the operation history information 
including a state transition of the information processing 
device, 

collect state transition information of a plurality of possible 
recommended functions in the information processing 
device and register the collected State transition infor 
mation of the plurality of possible recommended func 
tions in a database, 

generate a recommended function based on a state transi 
tion, 

detect, from the plurality of possible recommended func 
tions in the information processing device, a recom 
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mended function that has not been installed based on a 
comparison of the state transition included in the opera 
tion history information and the collected State transition 
information of the plurality of possible recommended 
functions, the plurality of possible recommended func 
tions including the generated recommended function 
and both installed and non-installed functions, 

cause a display device to display the detected recom 
mended function, and 

upon determination that the detected recommended func 
tion has not been installed, notify a user of the existence 
of the detected recommended function before the 
detected recommended function is installed, and cause 
the display device to display an installation trigger to the 
user that the user selects to install the detected recom 
mended function. 

2. The information processing device according to claim 1, 
wherein the operation history information includes log infor 
mation indicating a user, an operation used by the user, a 
setting of the operation, and a date and time of the use of the 
operation. 

3. The information processing device according to claim 2, 
wherein the detected recommended function is an application 
program. 

4. The information processing device according to claim3, 
wherein: 

the CPU is configured to receive an input updating request 
for updating information related to state transitions to be 
displayed on the display device which simultaneously 
show a plurality of states to be realized for a respective 
one of the application programs, and generate an appli 
cation program which realizes a state transition accord 
ing to the updating request. 

5. The information processing device according to claim 1, 
wherein installation trigger is a banner area displayed on the 
display device that the user depresses. 

6. The information processing device according to claim 1, 
wherein the installed functions are stored on a memory of the 
information processing device and the non-installed func 
tions are stored on a removable memory inserted into the 
information processing device. 

7. The information processing device according to claim 1, 
wherein the state transition included in the operation history 
information includes a transition from a first state that per 
forms a first operation of the information processing device to 
a second state that performs a second operation of the infor 
mation processing device. 

8. The information processing device according to claim 7. 
wherein the first operation is a scan operation and the second 
operation is a print operation. 

9. The information processing device according to claim 1, 
wherein: 

the generated recommended function is a Java Software 
Development Kit (JSDK) application program, and 

the CPU is configured to generate the generated recom 
mended function using a framework including a half 
completion software element and a JSDK application 
class library. 

10. The information processing device according to claim 
1, wherein: 

the CPU is configured to automatically and periodically 
collect the state transition information of the plurality of 
possible recommended functions in the information pro 
cessing device. 

11. An information processing method for an information 
processing device adapted for performing a plurality of func 
tions, the method comprising the steps of 
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collecting operation history information of the information 
processing device, the operation history information 
including a state transition of the information processing 
device; 

automatically collecting state transition information of a 
plurality of possible recommended functions in the 
information processing device, and registering the col 
lected state transition information of the plurality of 
possible recommended functions in a database; 

generating a recommended function based on a state tran 
sition; 

detecting, from the plurality of possible recommended 
functions in the information processing device, a recom 
mended function that has not been installed based on a 
comparison of the state transition included in the opera 
tion history information and the collected state transition 
information of the plurality of possible recommended 
functions, the plurality of possible recommended func 
tions including the generated recommended function 
and both installed and non-installed functions: 

causing a display device to display the detected recom 
mended function; and 

upon determination that the detected recommended func 
tion has not been installed, notifying a user of an exist 
ence of the detected recommended function before the 
detected recommended function is installed, and caus 
ing the display device to display an installation triggerto 
the user that the user selects to install the detected rec 
ommended function. 

12. The information processing method according to claim 
11, wherein the operation history information includes log 
information indicating a user, an operation used by the user, a 
setting of the operation, and a date and time of the use of the 
operation. 

13. The information processing method according to claim 
12, wherein the detected recommended function is an appli 
cation program. 

14. The information processing method according to claim 
13, further comprising: 

receiving an input updating request for updating informa 
tion related to state transitions to be displayed on the 
display device which simultaneously show a plurality of 
states to be realized for a respective one of the applica 
tion programs, and 

generating an application program which realizes a state 
transition according to the updating request. 

15. A non-transitory computer-readable recording medium 
having program code stored thereon which, when executed by 
a computer, causes the computer to perform an information 
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processing method for performing a plurality of functions, the 
information processing method comprising: 

collecting operation history information of an information 
processing device, the operation history information 
including a state transition of the information processing 
device; 

automatically collecting state transition information of a 
plurality of possible recommended functions in the 
information processing device, and registering the col 
lected state transition information of the plurality of 
possible recommended functions in a database; 

generating a recommended function based on a state tran 
sition; 

detecting, from the plurality of possible recommended 
functions in the information processing device, a recom 
mended function that has not been installed based on a 
comparison of the state transition included in the opera 
tion history information and the collected state transition 
information of the plurality of possible recommended 
functions, the plurality of possible recommended func 
tions including the generated recommended function 
and both installed and non-installed functions: 

causing a display device to display the detected recom 
mended function; and 

upon determination that the detected recommended func 
tion has not been installed, notifying a user of an exist 
ence of the detected recommended function before the 
detected recommended function is installed, and caus 
ing the display device to display an installation triggerto 
the user that the user selects to install the detected rec 
ommended function. 

16. The non-transitory computer-readable recording 
medium according to claim 15, wherein the operation history 
information includes log information indicating a user, an 
operation used by the user, a setting of the operation, and a 
date and time of the use of the operation. 

17. The non-transitory computer-readable recording 
medium according to claim 16, wherein the detected recom 
mended function is an application program. 

18. The non-transitory computer-readable recording 
medium according to claim 17, wherein the information pro 
cessing method further comprises: 

receiving an input updating request for updating informa 
tion related to state transitions to be displayed on the 
display device which simultaneously show a plurality of 
states to be realized for a respective one of the applica 
tion programs, and 

generating an application program which realizes a state 
transition according to the updating request. 
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